esp@cenet document view 



1/1 ^— : 



MULTILAYER WIRING BOARD WITH BUILT-IN PASSIVE COMPONENT AND 
MANUFACTURE THEREOF 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 
- european: 
Application number: 
Priority number(s): 



JP2000208943 
2000-07-28 

INOUE OSAMU; SUGAYA YASUHIRO; KATO JUNICHI 
MATSUSHITA ELECTRIC IND CO LTD 

H05K3/46; H01G4/12; H01G4/40 

JP1 9990006036 199901 1 3 
JP1 9990006036 1 99901 1 3 



Abstract of JP2000208943 

PROBLEM TO BE SOLVED: To obtain a multilayer 
wiring board with built-in passive component and a 
method for manufacturing it, wherein the board can 
be manufactured by unifying and backing 



simultaneously the passive component and the 
multilayer wiring board and the passive component 
has desired characteristics. SOLUTION: In this 
multilayer wiring board with a built-in passive 
component, the passive component including a 
dielectric layer 2 is built in the multilayer wiring 
board comprising board layers 1a-1d, which are 
insulators whose main component is inorganic 
material. An intermediate layer 3, including one 
oxide selected from magnesium oxide, zinc oxide, 
and calcium oxide, is interposed between the 
dielectric layer 2 and the board layers 1b, 1c, so 
that they are not in contact with each other. 
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^^■rta^jmoiiawsftfHHLfe <w»no. 13 

-2 4) . 4>BWS©tfJ»i 1 5 fimt&Z>£o\Z 

[0 0 6 9] 
[*2] 



15 



(9) 



^882 00 0-20 8 94 3 
16 







mm 

(v m) 




iVi HiJLL. W 


No. 




P bO 


CuO 


{ 


tan 6 


1 3 


10 0 


_ 


_ 


1 5 


4 5 0 


0.019 


1 4 


9 7 


3 


- 


1 5 


7 3 0 


0.020 


1 5 


9 5 


5 




1 5 


3 9 6 0 


0.021 


1 6 


6 0 


4 0 




1 5 


Q Q A r\ 
O O H u 


0 0 2 2 


1 7 


5 0 


5 0 




1 5 


3 7 0 0 


0. 064 


1 8 


9 9 




1 


1 5 


12 3 0 


0.012 


1 9 


8 0 




2 0 


1 5 


4 8 9 0 


0. 0 2 4 


2 0 


7 0 




3 0 


1 5 


3 9 0 0 


0.020 


2 1 


6 0 




4 0 


1 6 


2 8 10 


0.177 


2 2 


7 0 


2 2 


8 


1 5 


9 3 0 0 


0.015 


2 3 


5 0 


3 2 


1 8 


1 5 


8 4 0 0 


0. 0 19 


2 4 


4 0 


4 0 


2 0 


1 5 


3 5 3 0 


0. 0 7 7 



[0 0 7 0] ^2«ty^e>*^J:e>lC, PbOfij:^C 
u 0©'Jh& < £ %lffl^ADx.fc«^ (f#N-N o . 14- 
2 4) , Itie>«Ml^^ln (WNo, 1 

3) ICjfc^T, i«^JfcS!»|s#**&*lfe. ffiU PbO 
SifettC u OS^#t#S«^ o. 1 7 fc<fc 
t>*2 1) ^, MgOiAW^i^ (WJftNo. 2 

4) , mwjEm (mm&d #sBFF*«<fcofc. 

[0 0 7 1] PbOfeitfCuOH ^a^jftC^fflU 

fePb »m^n^*-f Mbi^©^SBMiJ£ ut« 

(KStfNo. 2 2 33iO ! 23) , J*SW#*i*<* & 
[0 0 7 2] 5 0li%gMgOg9 5ll% 



* 5jLl%^ (PbO + CuO) S5 0ll% 
41 U PbOfeiUtCuOli, 0M4%^PbO 
< 4 0 Jt*% 0 £1%£ CuOS30 MA%<DffimX' 

[00 7 3] MgOfCtt*.TZnO«:JBV*S£i: 

[00 74] (£tt0!l 3 ) EM8WS©*lfiM3 * t>*@^ £S 
(WRNo. 2 5-3 6) . :g-iii3iSKC0V^ J:bS§«* 

30 [0 0 7 5] 
1*3 J 



No. 




m * 

(am) 


ttftft* 

c 


ion 6 


WW*- K 


M g O 


Z nO 


PbO 


CuO 


2 5 


1 0 0 








2 0 


9 3 0 


0.020 


annul* 


2 6 


9 0 


1 0 






2 0 


7 80 


0.019 




2 7 


7 0 


3 0 






2 0 


6 3 0 


0.015 




2 8 


3 0 


7 0 






2 0 


5 9 0 


0.015 




2 9 




1 0 0 






2 0 


6 7 0 


0.012 




3 0 


7 0 




2 2 


1 8 


2 0 


10 10 0 


0.014 




3 1 


3 5 


3 5 


2 2 


8 


5 


2 9 2 0 


0.018 




3 2 


3 6 


3 5 


2 2 


8 


1 0 


4 8 3 0 


0.016 




3 3 


3 fi 


3 S 


2 2 


8 


2 0 


6 4 5 0 


0.017 




3 4 


3 5 


3 5 


2 2 


8 


3 0 


8 9 4 0 


0.015 




3 5 


3 5 


3 5 


2 2 


8 


3 5 


9 2 2 0 


0.019 




3 6 




7 0 


2 2 


8 


3 5 


7 08 0 


0.013 


JBHfi* 



[0 0 7 6] ^3«ty^^7b^J;e»lC, #|8IJB#ZnO 

W§&«jbM£<fcofc (KSftNo. 2 5fcJ:tf3 0) „ 
[0 0 7 7] -t*UC**0T, Wl^ZnO^tii 

simwi^^t©Jira»££^fc | ^ * 



?Z>Z.£mmT*Ztz (S^N o. 2 6-2 9 jSJctftt 
fifNo. 3 1-34) . #IC, tfB8Ji*^MgO, Zn 
O, PbO;fcJ:tfCuO£|S8B3rfc-£trt&£. irbMffl^ 
»Kfc%lCfl»T»ofe (e*HNo. 3 1-3 4). 
[00 7 8] &t-, MWNo. 3 1-3 5©W3lSW»e>W 




(10) 
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[0079] gam 4 ) tpiaJB©fflj*&a* SMbs-e 

* 3 fcgJPMi. gJ»J i £ RHIfto&ftK * l J > 1 2 81© 
3>x>*rt)8^SBiSI«»SS:^H^fc (WtfNo. 3 
7-4 8). #8*|5KCOVVt, JttBtttSBfc 

©»££. aWPE-KOWKfeffofc. IS*** *IHMI 



^^, J /I"fj 2000-208943 
18 

4«©»£ (MgO) Z%il1%fttbX&S<U SB 

tfUfWffl^ tttttt-r (Pbo, c u 

O, Bi203feJ:r;V205) ft*2«»4:Ur*!KU 

ipiajBfflSWt&i^****®' ( Si °^ AI20333 

[0 0 8 0] 
»4] 







s * 

(<i m) 




tan £ 




No. 






3B3f£# 


Mb O 
frt*) 




«i% 






3 7 


1 00 










2 0 


9 3 0 


0.020 


JBMMM 


3 fl 


8 0 


PbO 


2 0 






2 0 


9 4 5 0 


0. 0 2 8 


*M#)» 


3 9 


8 0 


CuO 


2 0 






2 0 


8 3 10 


0.029 




4 0 


8 0 


Bi,0, 


2 0 






2 0 


6 4 9 0 


0.028 




4 1 


8 0 


VA 


2 0 






2 0 


5 6 7 0 


0.032 




4 2 


9 5 






SiO, 


5 


2 0 


8 4 0 


0. 0 2 0 




4 3 


9 5 






A1A 


5 


2 0 


9 0 0 


0. 0 1 9 




4 4 


9 5 






BA 


6 


2 0 


7 9 0 


0.023 




4 5 


7 5 


PbO 


2 0 


SiO, 


5 


2 0 


7 7 2 0 


0. 0 2 8 


-*W»* 


4 € 


7 5 


PbO 


2 0 


MA 


5 


2 0 


7 9 9 0 


0.026 




4 7 


7 5 


PbO 


2 0 


BA 


5 


2 0 


7 0 8 0 


0.031 


HWtt 


4 8 


7 5 


CuO 


2 0 


SiO, 


5 


2 0 


7 16 0 


0.027 





[0081] *4tc5%-r«fc-5^ fiawtc 

o. 3 8-4 lfeitf^No. 4 5-4 8) , iS^Jt 

±S-&*«t4)-S:»560Lfc»^ (MWNo. 4 2-4 8) 

£ (fit^No. 4 5-4 8) MU WV^JtSimSSillS^Sft 

[00 82] C^SBfe^J 5 ) #ra*®JBW*W*fc bT, M 
gO:Pb 0=80:20 (fiftJrfc) ©«£#M*&ttJ8 

Lt„ fffiEvS^*0^5O«ft^ ^5--n/*«flii 5 
* y Vfr-ff-fr 7 * b - h 5 J: 
;btf h -)h 3 0 SSapfc-Hft^S^^* UT U 

•c©as^f*-e$a^b"c, 2 0 ^ mows ^ 
ij-^jz-hASr-f^sabfe. ^-as&io-c^ 

4fiJ->>>-hBtiU »i3(«PbO» X9i 
[0 0 8 3] JdBfc^BM^'J-^-l**^*^ 

tm a »*. #r<mm v u - > h a 

B&ftJBU iy-hmm (PbO»^v^) #*tg 
JSffll. 2/-bSHB (PbOSBMXSHE) #«tt<MSffli 



SD tfRftfMHI. 2/-b«B (PbOSK©®^®) 
#*tKSfli J i: * 4 «k -5 U fc. 
[0 0 8 4] ««*WCOV>T, 3>7-*>-y-g|5©J:bSI«^ 

Sijweufefcis. tWB-zffWWiooeoi: 

ftfeffi < , *v A J^JtBWW 8 3 2 0 i: 
^4B- 1 ^JfcS6«*6 5 3 0 
30 [0 0 8 5] Jl»iLh©*g*^e», npRMSlCfeV^, 

[0 0 8 6] (m&MG) NiZnCu^7i7^hI 

;i/3 0SftgP5:> ^-;i/^;i/T*+^lc^ili^bfe^ 

40 SgLfe^-7.7^;i/A (^'J7i-;1/W7^K) * 
®{C K**-^- bWT^fPLTi/- h^tc^ 
U ^t±frjg«y";->i/-h$:^bfe„ *j3, Ni 
ZnCu^7x7^hW«btH NiO=7. 
5mol% ZnO=3 2. 5mol% CuO=l 
1. Omol% Fe203=9. 0 m o 1 %&lS^L/fe 
(.Wm&l 0 O'C, MSag9 0 0*C) 

[0 0 8 7] ?^C, NiZnCu*7x9>f MBWttft 
50 |tf|BlM't4<*iiffl^ , J->i / -t-^^ lbT ' *r^iiffl 
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[0088] ^ssewitBWiJcbT, mmm? 
[0089] i^mmmif^-y^- k 8fti4fWB 

SSbfc. 



II) ^^082 000-2 0 8 94 3 

20 

* [0 0 9 0] 5»(C, ±g&tfV-yi/-hW8tt&Mfc& 

lEflsfc, WMf i KXi&& 6 o 0K,o>3kPn:WUy# 
WMlttztik 9 2 0'CX-O. 5B#|tg®El*bfc. 

[0091] ±ta®gsBi*jSK:j:y, #r^i<»jc&ffi 

mt=. WNo. 4 9-6 0) „ aSWlCOWC, >r> 

[0 0 9 2] 
[*5] 



No. 


* ffi * ^ *a b£ 




(nH) 




4 9 






6. 6 




5 0 




2 5 


6. 8 





No. 


*p m m co £ fi£ 


« m 

(ti m) 


(nH) 


K 


MgO 
(wt») 


»2fiK# 






vt« 




It* 


5 1 


ioo ! 










2 5 


14, 0 




5 2 


8 0 


CuO 


2 O 






2 6 


3 6.8 


mmm 


5 3 


9 0 


A B i0 


1 O 






2 5 


4 2.1 




5 4 


9 O 


va 


1 0 






2 5 


4 1.5 




5 5 


8 0 






ZnO 


2 0 


2 5 


1 2. 3 




6 6 


9 6 






SiO, 


5 


2 6 


1 3. 2 




5 7 


9 6 






A1A 


5 


2 5 


1 2. 5 




5 8 


9 5 






BA 


5 


2 6 


1 2. 2 




5 9 


6 0 


Ag,0 


1 O 


ZnO 


2 0 


2 6 


3 7.6 


-IWtJS 


6 0 


6 0 




1 0 


SiO, 


5 


2 6 


3 9. 0 





•1 NiZnCu*7*5-f h 



[0 0 9 3] 3*5 J:»JI!ie>fr&J:3lC tpR3Jg£7&£b 
j&m§£, jy#>7#yxtm&>T'l^i)^t~* 
No. 4 9) „ ife, W^fcLT, «^&S^aH£^ 
M£HffiT?*5*J*r-&ftJlbfc»£*», -<>#9*>x 
ItMtoT'hZfr^tz WNo. 5 0) „ 

[0 0 9 4] ZLttfC^fbT, tfflSJi^bT, MgO^ 

(KRNo. 51-60). #I8DS#«H£# 
Stftfj&SBMIi: bTfiMB*6rit£ (CuO, A g 2 0£ 

fei*v 2 o 5 ) tmtM 

tltc (W#*No. 5 2 — 5 4, 5 9£«J:l>'6 0) „ * 
fc, *KUff©3^&l^3**>J*# (ZnO, Si 
0 2 , Al 2 03*fettB 2 03) t^4©3£S 
j^l^Lhbfc. (tW4No. 5 5—6 0) . ffi*** 

. &Htj$8Vmbtll£. (ttWNo. 5 9fc«fcl>'6 0) . 
[009 5] (fi« 7 ) bT R u O 



g|5£, 3^a-;bT?+^tcM-&^b, JgffiWS^-x 
hfcfBSbfc. 

[0 0 9 6] MgO : ZnO=6 0 : 4 0 (3& 

bT, WIffl^U->S/-h£f^b7c 0 ^iS 

[0 0 9 7] ±IB(7)S«Jiffl^ , J->^- hfe<fct>'tfH 
40 »fflyu->S/-hft. « jfiSiWilWB^ 

mmw-y^- v toffli^mmmw -y<y- vis- 

|B)#lCbT^6gbfec 

[0 0 9 8] jgtc, ±IB^* , J->>'- hSUi(*Pi®^* 

50 ^JSfflT;b5-^i/-hS:aWbfe«, 8 0'CT«*b 
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£, fflffl s >K."Zj&A> 6 0 0 "CO&fcUVbW y#@M 
Lfeft, 9 0 0°CT*0. 2\&\gffliJ8.l>fco flti&Mk. MR 

mm tji s. -r is- v &zK&K «fc v i»s u mrm#m& 

[0 0 9 9] JttR0Ji:l/t, tfRWB&^UiSfeV^fca 
ttM> 9 0 0°CT'0. 2«rBHft«L/Tffi*l#S:^SL/ 

fee 

[0 10 0] £88Wc-3Vvt, ffi*a#©«»ffi*nCS:iM3e 
[0101] 8 ) (* fctttWBftt £ 

urn fet4SHb«s«fflf * ^ timizmffiM i 

[0 10 2] <WC MgO:ZnO: PbO:CuO = 
5 0:3 0:20:1 0 (fi*J:b) ©»£fW*«:«ffi1- 

& 3 tsmitmsmn nmmz lt, "wnwra yy - > 

[0 103] y^^^ffcUTri'U^WIIISrft 

[0 10 4] fcPWWCLT, if&2 0 0/imJlffl 

10 0^ m^CDS^Sfflii/- h *imtfe. * 
fflf&HtfEMZ bfe*t 5 0 ix mm<DfflW§Mffl&&*MM^ 

[0 10 5] ±$B0>&&fV-ySs- biSJzXZ6&<- 

ji« y u - y i/- h tmmm <rv->t/-ht. ©wic 
y^y^-(Dpm^mt u-n4, tsboj: e>& zmnmm 

[0106] ftgfiK I 14, Hi \zttp&t& «fc e» fc«a»T?S> 



f^f\M 2000-208943 
22 

m^WMFS^v-yiy-h^^wMWimwom 
mz. s^ra y u - y h ©db« ^ ra*^ Lfeaa* 

>s/-h«:«y§u zntrnffiMPiivv-y^- ^&<fc 
tfwm*mmyv-y*y-t£z* « ®*gjf, eat 

JI;i3J:tftf7»&U SUILfe. 
[0107] J£«gl 1 14, El 2 ic*fe&? 6 <fc e> %M1&H3b 

y z/~ v comwt^ y < <t o \zm& u, 

jiffl y y - > h cd— spic, -TOBfflSffiT?* rastuig 
ij-vjx-hjiEicsMM-tsiiitciyiafiLfc. * 
ufc*o»Tf. ii®<*com^©^e (*iBDiaaw*fcj»« 

[0 10 8] ^33, V^■f^VC0^SS : &$gffl•t^#^^C^3V^ 

[0 10 9] *fe, «^JIS:ffl^S«^ldU S^M&± 
[0 110] fHHLfeWlflcS: 8 OiCTHftEEJBfL/fetft, 

s-&tffflR«f7 o o-cco^T'iiiiibfco mfa* 

-*b£ LTmm^M^-^ h £«B bfetmtco 

v ^T wu y #ys28t» i o %(Dim k^timm^ 

T- 3 0 0°CC0^#T% ^ * 5>f >C*!««:J6Lfe. 
[0 111] ?^^T*, ±13mJlfls$:> mm*9 0 0-C(D 

g&x- o . 15 b#p^^; u 3 nw&wwm 

Wt%t-» S^Ji$:ffl^^fel^4^cov^T^4, ^ 
14, ft^JBffiS/-hfcLT7;i/$^'>-hS:iyBLfctt 

ffl bfe^ttx^^^^'tc J: y-ap*:|»5Sbfe. 
[0 112] ±iS»Bi*Sslci3v^T, SSi^f* (=i>^ 




(13) 
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^mwmwm^tcL mm o. e i i o> . 



BH2 0 00-2 0 8 94 3 



*«SK»±®JCffiIIRS*vfe^ffil2: r Ij t«a%U El 2 

[0 113] 
1*6] 



No. 


A 




*** 




(%) 


*m 


fttttt 

(^F/cie*) 


tan 6 


61 


n 


<*L) 






< i 




0.0 0 


0.009 


62 


D 








< i 


A# 


0.8 8 


0.016 


63 


I 






e 


< i 


A» 


1.0 7 


0.012 


64 


D 








< i 


A» 


0.9 2 


0.013 


65 


D 






n 


2 


A# 


0.9 9 


0.014 


66 


D 




mm 




0 


A» 


0.9 2 


0.016 


67 


II 






« 


1 6 


DAG 


0.6 3 


0.022 


68 


I 






IS 


5 


A# 


0.3 9 


0. 0 2 4 


69 


D 




(ftU 




5 


A» 


0. 3 1 


O. 0 2 7 


70 


I 


MtU) 






1 6 


A» 


0. 00 


0.008 



[0114] *6j:»jifl&*N&j:3ic, *iaw«:iaw* 
<w»4No. 6 is<ttf7 0) , mvmnmmz. 

[0 115] i*tfC**LT, #IBWfett»fc»a 0WW 
No. 6 2-6 9) U««M#»&*lfc. UK. 
Jifctgttf-^ (W*4No. 6 2~6 6) , ffif8.K&& 

[0 116] 





ttU3&v^e»^, awbv^j/^A, Mitm&&£zm 



30 



[EISi^fflm^fiB^] 

[01] 

[E2] *»wtc«65aKia^rt»^®«3^gu© 



[0 117] *|gB^©g:ffi)gp n D n ^!ll#SISf*»=IS 



[«F*0BW83 
la, lb, lc, 
40 2 

3, 3 a, 3 b 

4 a, 4 b 

5 a, 5 b, 5 c, 

6 a, 6 b, 6 c, 

7 a, 7 b 



1 d 



5 d 

6 d. 



6 e, 6 f 




(72)»B# turn 



F 5E001 AB03 AC09 AEOO AE04 AF03 

AH01 AH05 AH09 AJOl AJ02 
AZOO AZ01 
5E082 AB03 EE04 EE23 EE26 EE27 
EE35 FG06 FG26 FG27 FG54 
GG08 GG11 GG21 HH43 JJ15 
JJ23 KKOl LL01 LL02 LL35 
MM22 MM24 PP03 PP09 PPIO 
5E346 AA11 AA12 AA13 AA14 AA15 
AA23 AA24 BB01 BB20 CC16 
CC18 CC21 CC25 CC31 CC32 
CC38 CC39 CC60 EE24 EE25 
EE29 FF45 GG03 GG08 GG09 
HH11 



